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Under these conditions, the southeasterly components
of the southerly winds in the Marine Tropical masses
interact with the northwesterly components of the
westerly winds in the Marine Polar masses, to form
vortices that necessarily must always have counter-
clockwise motion, as shown in figure 15A. Another way
in which it is thought that tornado vortices may be—
and, in the writer’s judgment, perhaps usually are—
formed is shown in figure 15B. Here, as the winds from
the west in the Marine Tropical air mass approach the
cold front they are slowed down considerably and deflected
to the left, due to frictional drag as they come in contact
with the wall of Marine Tropical air that is moving
rapidly from a southerly direction. The winds in the
Tropical air mass immediately in advance of the cold front
usually move with higher speed, due to pre-cold frontal
convergence, than do the westerly winds in the Polar mass
converging on the front. The Marine Polar air would
then flow alongside and adjacent to the edge of the
Marine Tropical air mass, and in the same direction as the
flow of the Marine Tropical mass, at a speed considerably
less than the northward speed of the Tropical air. Swirls
would therefore develop at points along the interface
between the two air masses, and where these swirls
occurred in connection with the rapidly ascending air
currents on the edge of the Marine Tropical mass, tornado
vortices could easily be set up.

Similarly, the winds in tornadoes that occur in the
Southern Hemisphere always have clockwise motion.

7. The violence of the tornado will depend largely upon
three factors: (1) The strength of the opposing winds
immediately behind and immediately ahead of the front
which set. up the whirl around the vortex, (2) the area and
degree of saturation of the uprushing mass of Marine
Tropical air that is disturbed by strong local convection
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on the cold front aloft, and which is acted on by the op-
posing frontal winds to induce the spiral, upward counter-
clockwise motion in the funnel cloud; and (3) the steep-
ness of the cold front aloft.

It is believed that these conclusions provide a sound
basis on which the trajectories and speed of movement of
tornadoes can be forecast once they have been formed.
If, for example, a dense network of tornado-reporting
stations were organized, by which a large percentage of

50 m.p.h.
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F1oure 15.—Ilustration of theoretical concept of development of tornado vortices.

the tornadoes that occur during daylight hours could be
observed and reported immediately by telephone to a
forecast district center in the area, it would be possible to
forecast the approximate trajectory and speed of move-
ment of a tornado, once it had been observed. Warning
could be given of the approach of tornadoes and severe
squall line thunderstorms only for periods of 15 or 20
minutes to perhaps 2 or 3 hours in advance; but com-
mercial air-line operators and other interests vitally inter-
ested in such storms, and the general public would profit
to that extent.

METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR APRIL 1942
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AEROLOGICAL OBSERVATIONS

TABLE 1.—Mean free-air baromelric pressure in millibars, temperature in degrees centigrade, and relative humidities in percent, obtained by
airplanes and radiosondes during April 1942
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TABLE 1.—Mean free-air baromelric pressure in millibars, temperature in degrees centigrade, and relalive humidities in percent, obiained by
airplanes and radiosondes during April 1942—Continued
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TABLE 1.—Mean free-air baromelric pressure in millibars, temperature in degrees cenligrade, and relative humidities in percent, obtained by
airplanes and radiosondes during April 1942—Continued

Stations with elevations in meters above sea level
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10,000 29 =53.1).___| 28] 246! —52.71____| 27| 48| —50.0l..__| 27 248! —54.9}..__| 16{ 250 —54.8]____{ 23
11,000. 29 213 —51.5(...-| 26| 211| —50.3|-...! 25| 211| —49.7{.._.| 25 213] —51.9{....( 15 214| —54.5...-| 22
12,000. 28 183) —49.7| .| 28] 181 —48.8._._| 24] 181 —48.7{.___| 25 182 —50.1|..._| 15 183 —83.5|-...| 19
13,000 270 187 —49.5(..__| 26/ 155| —48.7[_._.| 21 156| —48.5|..._| 25 156 —49.6(____| 13 156 ~53.1{._._| 16
14,000 261 135} —49.7|._._} 23| 134 —48.7/____| 21 133| —48.8]___.| 24 134] —49.5|---.} 12| 134| —52.8[___.| 15
15,000 22| 166| —50.6/____1 17| 114] —49.3[..__.] 18 114| —49.3.___} 24| 115 —50.0|--_- 8| 114 —52.6/._._| 13
16,000_ . 10 L0|.-..] 22 99 —50.6(____ 6 971 —52.7|..-. 8
17,000 5 {21 85 —51.0)..-. 5 84 —b2.6{____[--.-
18, IO B UL N O PO I bl
19, PR B ¢ [$74 I3 W 4 FRRNIY PR I A, [ S
Stations with elevations in meters above sea level Stations with elevations in meters above sea level
MecQGrath, Alaska Nome, Alaksa San Juan, P. R. McGrath, Alaska Nome, Alaska San Juan, P. R.
(103 m.. (14 m., (15 m.) (103 m.) (14 m.) (15m.)
Altitude (meters) |2 4 4 Altitude (n;eters) \ 4 "
ude (meters) |2 D : @ L m.s. L. 2 . o |3 0
m.s.l  |S3 E |5,/ IR §E |a2 o g 12,5z I ERCE] g |5,
;.9 '{E o8 °-§ "g‘ o E-E = gra 2-3 3] o= ;.2 "é o ;.2 e EE
] - =3 5 |BY 3 sl 8 BS(88 5 |BT
HEARE - ERAR N R AR RN N RARN - RN
g 'S '3 sl & 2 K] 2 2|58 & ]
z & | & P BE|E]& Bz a2 & = Z & | & FIETEIEFIETE]EF
17 | 989 5.2 )51 (30(1,000) ~1.2} 70|30 (1,013 24.4 (81 -563.7 331 |—26.
17 1 942 2.3153{30] 9411 -=3.1179(30| 959 | 220 85 —53.7 288 1-33.
171 885 | —1.9 (56|30 | 883 —5.1 |78 (30 95 18.7| 86 —50.7 250 [—40.
171 830 —~59(58 (30| 828 —7.9| 78130, 855 15.8 | 85 —40.4 216 |48,
17| 778 | —9.5 | 60 (30} 776 (—10.8 ) 77 | 30| 808 { 13.1 | 82 —48.9 184 | —56.
17| 729 |—13.1 |61 {30 727 [—13.8 75| 30| 759 1.6 | 76 —40.2 157 (—@3.
17| 682 (—16.7 (63|30 | 680—17.0]1 7430 715 9.5 167 —40.9 133 |-70.3
17 | 598 |—23. 66|30 594 1—23.3|71|20| 633 4.9 152 -50.6 112 |—76.3
17| 519 |—20.4 | 651 20| 518 |—20.4 (69| 28 | 560 | —0.1 ] 42 —51.2 94 |—-79.9
17 | 451 |-35.8 29| 450)—-36.1 |67 (27| 404 | —6.1 | 35 —51.4 79 (—81.0
17| 300 (~42.6 |.._.| 26 | 388 |—42.9 |____| 25| 434 {—=12.0 ( 31 |} 19,000. o oo |- oo|ocoacc]mmean 66 |—-77.7
171 335(—40.4(.__1 26| 334 {—48.9 | _._ |23 | 380 (-—18.9 | 30
NorE.—All observations taken at 11 p.m., 75th meridian time, exeept at Norfolk, Va., Number of observations refers to pressure only, as temperature and humidity data

where, between April 1 and 14, inclusive, observations were made near 4 a. m., 75th mer-  are missing for some observations at certain levels, also, the humidity data are not used
idian time, and from the 15th through the 30th, at 11 p. m. and at Seattle, Wash,, where in daily observations when the temperature is below —40° C,
thg? were taken about § a. m., 75th meridian time. Stations marked with the figure one (1) are Navy stations,
one of the means included in this table are based on less than 15 surface or 5 standard
level observations.
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LATE REPORT FOR JANUARY, FEBRUARY, AND MARCH

Stations with elevations in meters above sea level
JANUARY 1942 FEBRUARY 1042 MARCH 1942
Altitude (meters) M. 8. L.
Pear] Harbor, T. H. (1) (7 m.) Swan Island, W. I. (10 m.) Brownsville, Tex. (6 m.) S8wan Island, W. I. (10 m.)

Number Relative | Number Relative]| Number Relative| Number Relative

of obser-| Pressure Te??:r' humid- | of obser- | Pressure T:ég?eer- humid- | of obser- | Pressure Tgﬁluper- humid- | of obser- | Pressure Tgixznper- humid-

vations atul ity | vations ity | vations e ity | vations ure ity
Surface. 31 1,014 22.4 74 28 1,012 24,5 31 1,014 16.9 79 31 1,012 25.6 79
500 31 958 18.3 28 957 21.8 31 957 15.5 73 31 958 22.4 84
1, 31 904 15.0 28 N4 18.8 31 902 14.2 57 31 94 19.3 78
1, 31 852 13.8 28 852 16.4 31 850 13.4 4 31 853 17.1 68
2, 31 803 12.3 28 803 14. 4 31 800 11.8 31 804 15.1 b7
2, 31 756 10.4 28 757 12.4 31 764 9.4 31 758 12.9 50
3, 31 712 8.2 28 713 10.4 31 710 7.2 31 714 10.8 44
4, 31 630 2.8 28 632 5.6 30 628 1.3 20 632 6.2 36
5, 31 556 —2.9 28 559 0.2 30 553 =5.6 20 559 1.0 31
6, 31 489 —0.5 28 493 —5.9 30 487 -12.5 20 493 -5.3 28
7, -16.7 27 433 ~12.7 30 4268 | —19.4 28 434 .
8, 26 379 | -—19.8 30 372 —~26.1 29 380
9, 26 330 —27.5 29 323 -33.3 27 331
10,000. 287 —35.5 29 280 | —40.8 26 288
11,000. 25 248 —42.8 27 241 —47.5 26 249
12,000. 25 214 | —490.4 26 27| —53.4 26 214
13,000. 25 183 —56.7 25 177 —58, 8 26 184
14,000 156 —64.8 25 150 —63.5 26 156
15,000 22 132 —73.8 25 127 —68.4 25 132
16,000. 22 111 —82.4 21 108 —72.3 24 111
17,000. 21 92| -—88.2 19 91 —74.8 22 92
18,000 16 76 —92.8 15 76 —76.4 14 76
19,000 oo e fam e 11 63| —9l.4 6 64| —77.0 8 63

TABLE 2.—Free-air resultant winds based on pilot balloon observations made near 5 p. m. (756th meridian time) during April 1942. Directions
given in degrees from North (N=360°, E=90°, 8=180°, W=270°)—Velocities in meters per second

Abilene, | Albuquer- | Atlanta, Billings, | Bismarck, Bolse, Browns- Buftalo, Burling- Charles- Chicago, |Cincinnati,| Denver,
ex. que,N.Mex. 8. Mont. . Dak, Idaho ville, Tex. N. Y. ton, Vt. tonm, 8. C. 111, Ohio Colo.
(537 m.) (1,630 m.) (299 m.) (1,095 m.) (512m.) (866 m.) (7 m.) (220 m.) (132 m.) (17 m.) (192 m.) {162 m.) (1,627 m.)
Altitude L) 0 ) 2] ) ] ] w ] ] @ 7] n
(meters) | § £ £ g £ £ £ g £ g g g g
el g B e B8 R|BE (B8 nlEEln|E|E|n|RE B 8| 28| |B|E B8l 2|Bl8|2|32|x
51818 (8/8(81k 15-*6'a-‘é"55‘6su‘ss~‘ssg‘6'sg‘ssg~,§'st‘s'an“"s
ZEIS|2|E|S|BIEIS BIE|S|B|E\SI2E|S|2|E1S(2\ EISI8|2|S5(2|8|S(2|28\Ssi2|2]52828|%
sla|s|o|R|Sic|A|S|o|Ra|so|A|2io|a|s|o|la|s|ojal|s|oia|f|olals|o|a|sio|ais|alal|s
29| 187 4.5 1.7| 30| 312 2.0| 29} 207/ 1.0| 30| 341 1.0| 29| 128 6. 1| 28{ 260| 4.3| 27| 316/ 1.8) 30| 183] 2.2 155
RSN R S 28| emae e e e oo o] -o- -] 28] 136] 7. 4| 28] 262| 6.0| 27| 308{ 3.1] 30| 206| 2.6 .
29| 188| 6.1 - 2.3} |----}----] 28 2.4) 30| 345| 0.7| 18| 156| 4. 5( 28| 270] 6.7| 26| 310) 4.0 30( 246| 2.7 R
26| 207] 6.7|___\___.|---.| 30| 268| 2.5 204 2.0/ 28] 216| 3.4] 30| 248] 1.0| 17| 186| 4.4| 25| 268| 6.5 22 6.3| 20| 275{ 3.4 -
241 216( 7.1| 30| 211{ 4.0! 30| 204{ 3.9| 20! 283( 1.8| 24| 233} 5.2 30| 218( 2. 1{ 14| 209} & 0: 19| 270! 8.0| 19 313} 8.2| 20( 280{ 4.5 161
20| 222} 8.01 30| 219] 3.6] 27| 301{ 4.4] 27/ 268| 3.3| 21| 244| 6. 6| 28| 237| 3.2| 12| 230 4.8| 15/ 288] 7.3| 12 0.4 28( 288] 6.6 174
20{ 238| 7.9] 30| 231; 4.0/ 26] 208 5.0| 26| 257 4.1| 19| 263| 7.8| 27| 243 3.8| 11{ 244} 5.8] 14| 206| 9.3| 10| 323| 7.0/ 27; 307| 6.7 212
19| 260; 9.5] 25| 246| 8. 6| 25| 300| 6.4; 19| 254| 8.2| 16| 275|11.7{ 25| 246| 5.7| 11; 250|10.6] 12| 306( 8.9(___|-_-_|-...| 24| 284| 8.7 244
18] 257|11. 2| 22| 247|13.2| 22| 303| 8.7| 18; 243(11.7| 15| 278{11.8; 19| 251/ 7.0| 10{ 257|15.0| 11} 308{10.2|.._|.._- 22 10. 6, 247
18] 264(11. 5] 19] 254{15. 4| 20| 209| 8.4[ 10| 246 9.2| 15| 276(13.7| 17| 288| 8.2{.__|-_._|-_--| 10| 322{10.3|- |- 20 13.7 247|
14] 255|15. 4] 17| 254|16.1| 14| 306|13. 1| _. .1 10| 262] 7.3{._. . m——— ——— 10 10. 2| 248
11| 271(18. 4| 14| 270(20.2 300(19.8|_-- — ———- . 256,
11| 269(20. 1] __|-—oo|—cof-uc]---- PR ——— RO NP
El Paso, Ely, Nev Grand Junc-{ Greens- Havre, Jackson- | Las Vegas, Little Medford, Miami, | Minneapo-| Mobile, | Nashville,
Tex. a 0'10m )' tion, Colo. | boro, N. C. Mont. ville, Fla. Nev. Rock, Ark. Oreg. Fla. lis, Minn. Ala. Tenn,
(1,196 m.) 4 . (1,413 m.) | (271 m.) (767 m.) (16 m.) (670 m.) (88 m.) (410m.) (10 m.) (266 m.) (66 m.) (194 m.)
Altitude = o @ o @ 0
(glle:erls) g E ; g g o g g g g g g g g g
.8 (Bl = = s g p=1 = | =2l g 2l g Sl g Eld El g bR -] Sl g S| g
g.ezgeg-g.eggeggggggggsggggge;gebgg&ge&gab
E\E|Z|2|2|8(32|5(2|2(5(8|2|8|2|2|5)2|2|2|2|2\8|2|2|5\2|2|8|28|E|5|2|2\5|5|8 |3
3 . ICRE-] c - T (2 T lal - I . cl 3 E G 3| G CHE:] IG
slals|c|ais|e|lals|d|lals|olalsic|a|g|c|Aa|s|c|la|s(oja|s|o|Aa(s|8|a|sis|als|a|lals
25 234 300, 1.4) 30{ 283| 1.7| 30| 83| 3.8 30| 218] 2.8( 28| 1569| 3.2 28| 346( 1.2| 30} 77| 4.1} 30| 183] 2.5/ 29| 158 2.9; 30| 226| 0.9
. 2.4[ __f____|-_-_] 30| 96] 2.0|.__|-_._|---- 28] 162| 4.9 28; 335| 0.9| 30{ 84| 4.7| 30| 190] 3.5| 20| 162| 2.9 30| 222! 1.8
]-. 3.2} 30( 279 2.4| 29| 331 0.3| 30| 217| 3.6| 26| 179; 6.1] 28( 209) 0.9 20| 78| 3.9| 20| 196| 4.6( 26| 171| 2.2 29| 224| 2.4
227( 3 3.4| 30 283; 3.1| 29| 279| 1.8| 30| 220| 3.5] 25| 193| 5.8| 28| 198! 2.8| 27| 35| 2.5 28| 200| 5.4] 25| 193} 2.2( 28] 222 3.4
223} 4. 4.3| 201 269] 4.2) 20| 293| 3.2| 30| 200| 4.7| 25| 208| 6.8| 25 209| 4.0] 25| 17} 1.9/ 27| 240| 5. 9| 23| 182) 1.5/ 26| 237 3.1
22| 4. 5.3| 25| 263| 5.7| 27| 285| 3.4( 30| 2271 4.7| 211 205| 4.7} 24| 217( 5. 1| 24( 348| 2.6 26| 254| 7.7( 23} 214| 1.7| 25| 246| 4.4
247| 6. 7.2| 24] 256 6.3| 26| 288/ 4. 2| 20} 234| 4.1) 18| 241] 3.1 22| 222| 5.5 22| 319| 3.0| 24| 260| 0. 4| 22| 237| 2. 1| 20| 286] 4.0
251 9. 10.6} 17( 261(10.0f 21| 292| 7.3| 22| 243| 2.8{ 10 3.8] 17| 225| 8.0| 17 293| 4.3| 21; 265(10.4) 20| 279| 4. 8| 15| 271| 4.3
254{11. 13.4; 12| 262(12.0| 18| 206| 8.7( 19| 263| 7.7|--.)- -| 16] 226(10.6| 16| 283 7.2| 19| 279|10.1] 14) 289( 8.1 11| 293| 3.8
266|13. 15.8| 10| 263{12. 7| 16| 297)11.4| 17| 277] 7.5|. - - 13| 202110. 8| 16] 203(12.2) 11} 289{11.0|._. -
263(20. 17.9|... - _--.| 14] 287]14.3 .| 12{ 309i14. 5/___ -
26423 18.3 7.3)- -
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TABLE 2.—Free-air resultant winds based on pilot balloon observations made near & p. m. (76th meridian time) during April 1948. Directions
given in degrees from North (N=360°, E=90°, §=180°, W=270°)— Velocities in meters per second—Continued

Oklahomsa Rapid 8an San Sault Washing-
New York, | Oakland : Omahg Phoenix ? 8t. Louis - Beattle Spokane, 3

N.Y. | calit, | Sitv. Nebr. Ariz, | | SOty Mo, ' | Antonlo, | Dieso, | St Marle, | “wesh,’ Wash. " o8

(15 m.) Gm) | goom)y | GOm) | GBm) | Gery [ @8Im) | gefmy | @my | @y | 2m) | ©em) | DO
Altitude
t
e |2 g g g g g g g g g g g g

Sl g Sl e Sl g Sl a =R~ Slg Sl e =2 Sl a Sl a sl g S|l g Sl a
A HE B R S R R EHE RS IEHHEE
s(2l8lg|lsl28l8|8(B8lelg|S|8|l818|s/8|C|5|8|18l5/8!8(s(g(e|l5|8|8ik|lE (8|58 iB®|5|/81%8
B EISIEIE\SIBIE|S|2|2(2|2|2|5\5|2/S|8 E|5 8\ 2\3(B|B(8|28|E)28|5|2|5|8|2(2(5]8 2

£ & i = £ S L ] £ £ & &
S|Rls|cta|F|o|A|F|o|Aa|s|o|a|s|o|lajs|o|lals|sla|s|s|la|sala(2lelals|s|la|S|dlAa]8
28 241| 2.1| 28| 250| 4.2| 24| 178 8, 4| 30| 170| 3.2; 30| 246| 1.5/ 26] 210| 1.3| 28| 164] 3.7| 29| 133| 3.6| 23| 264] 3.9| 29| 278 2.5| 30} 257| 2.4 27] 215] 2.0| 29| 303! 1.6
28| 273| 4.6| 28] 242) 3.2; 24/ 182| 9.9| 30| 160 3.8| 30| 247| 2.4|___[..__|__._| 28] 168] 4.1] 20| 130| 5 0} 23| 274 4.0| 29| 270| 3.6| 30| 200! 2.5|.._|..__|._ | 20| 286! 3.3
-} 26| 202| 6.0) 23| 247| 2.3} 23| 183| 9.2) 30| 174| 4.3| 30| 242| 3.0| 26| 213] 1.3] 27| 190{ 5.1| 28| 145| 5.0| 20| 258| 2. 4| 29| 273| 4.3] 20| 192! 3.9| 27| 223| 4.6| 27| 282| 4.9
25| 305| 8.6 21| 223| 2.2| 22| 193] 8.8) 27! 188| 5.0| 30| 233| 3.8| 26| 216 2.0| 27| 221} 6.2| 26| 165] 4.5 18| 284| 1.5| 20| 307 3.5| 28| 189| 5.6| 27| 221| 3.5/ 27( 294| 6.0
17] 322f 0.5 17| 292| 2.9] 20| 207110. 3| 25| 208| 4.6| 30| 227) 4.8 24| 234| 4.1) 26| 236] 6.1] 22| 200| 3.3| 14| 254| 2.2[ 29| 306| 4.6 24| 191| 7.1 26| 226] 5.1| 23! 299] 7.2
15| 326|10.8| 15| 306/ 4.0 16] 229| 9.8| 22| 238| 5.1| 30| 234| 5.6/ 19 237| 6.2 25| 250| 7.5| 15| 251| 3.2{ 14] 266| 3.2| 25| 302! 6.6 21| 205 6.4| 26| 223 5.6 19] 301| 7.3
13| 336(12.0) 13| 337) 7.6/ 15] 226| 8.3| 21| 2471 5.9| 30| 245| 6.6] 17| 243| 7.1| 24| 266| 7.8| 13} 253| 4.9] 13| 303] 6.1| 21} 312| 7.8 19| 216 8.2| 23| 228/ 6.2| 18| 311| 8.7
con]-meo|----] 13| 309] 9.2{ 13| 250| 9.8| 16| 256 5.0| 29| 250| 8.9| 16| 250| 8.1} 21} 2711 7.3| 12| 268/ 9.8|. - 10.3] 13{ 214} 8.8] 18] 239( 7.4| 14| 32010.4
ao]-aa-]----| 11) 326|12.4| 11} 265(11.7| 14| 254 5.4 23| 262/11.2( 14| 243,11.2| 18| 293| 7.1|...]|. R . - 12.3) |- --{----| 13} 2468{ 7.4| 12! 312{12.2
cec]aaao|----] 10| 317|16.3| 11| 265(13. 4| 13| 267| 5.2| 21| 265{12.8| 12| 253 10.8{ 14| 300] 8.8|.__ - R _--{ 11] 251| 8.3] 11| 321{14.1

- ----{ 10| 267{15.2] 10| 297| 9.6] 20 %4 ig; 11} 248,16.8| 12] 306| 9.3{.._ - - .
- - 4119, 3] |een e e e e

TaABLE 3.—Mazimum free-air wind velocitics (m. p. s.), for different sections of the United States, based on pilot-balloon observations during
April 1942
Burface to 2,500 meters (m. 8. 1.) Between 2,500 and 5,000 meters (m. s. 0.) Above 5,000 meters (m. s. 1.)
¢ 3 : 3 2 3
Section g a = g a - g5 o T
gg| £ | 8% Statlon 25| 2 |38¢ Btaton 88| £ g% Station
E.-‘ E ‘E g 2 .5—4 § g 2] 2 -52 _E 28 ®
£ = ] = @ 2 2
= A IS |A s a |3 |A& = A |3 |A
Northeast 1___ 35.6 | WSW__.[ 1,000 2| Boston, Mass_ 42.4 Caribou, Maijne___.. 61.6 Portland, Maine.
East-Central 1 36.5 | BW___.. 2,500 1 9 | Knoxville, Tenn. 53.0 QGreensboro, N, C._..|| 61.2 Greensboro. N. O.
Southeast 3___ 30.7 8. ... 1,370 | 7 | Birmingham, Ala___|| 34.8 Atlanta, Ga__ 610 Miami, Fla.
North-Central 4____| 45.1 | W_._____ 1,610 | 28 | Duluth, Minn....__[| 51. 4 Duluth, Minn 74.0 Marquette, Mich,
Central 8. _________. 42.4 | BSW____| 1,650 | 27 | Des Moines, Iowa___|| 52.5 Moline, 0. _. 54.0 A 8t. Louis, Mo.
Bouth-Centralé._._[ 45.3 | WSW___| 2,310 | 30 | Big Spring, Tex 44.8 Big Spring, Tex 60.0 [ W___.___ 12,870 | 11 | Abilene, Tex.
%IVorihgestt; 7.1.3 ..... ig.; g‘;‘SrW 34538 ;; glllmgs Mont. __ :gg.g Medford, Oreg.._.... 58.5 | NNW___| 7,350 | 23 { S8pokane, Wash,
est-Central 8____ . R ) eno, Nev____...._. . 8 130 X
Southwest 1_______. 0.0 | BW. 1 2,280 | 18 | Roswell, N. Mex....|| 56.4 Redding, Calf..._.. 70.0 | NW____. § 0% |22 | Redding, Calit.
Sanberg, Calif_..__.. 60.2 | W__.... 10,240 | 30 | Albuquerque, N. Mex.

1 Malne, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New
York, New Jersey, Pennsylvania and Northern Ohlo.

2 Delaware, Maryland, Virginia, West Virginia, Southern Ohio, Kentucky, Eastern
Tennessee and North Carolina.

1 South Carolina, Georgia, Florida and Alabama.

4 Michigan, Wisconsin, Minnesota, North Dakota and South Dakota.

$ Indiana, flllnois, Jowa, Nebraska, Kansasand Missourf. (Chicago, Ill., not received).

RIVER STAGES AND FLOODS
By BENNETT SWENSON

There was a marked deficiency of precipitation during
April in the Atlantic area from Georgia northward with
the driest area centered in Virginia. In contrast there
was an abundance of precipitation and accompanying
damaging floods in a large area comprising the six States,
Colorado, New Mexico, Kansas, Oklahoma, Arkansas,
and Texas.

St. Lawrence drainage.—Light flooding occurred again

during April in the Maumee River system. The stages
had fallen to fairly low stages following the overflows
in March but with moderately heavy rains from April 6
to 10, the stages rose to slightly above flood stage. The
Sandusky River also overflowed, reaching a stage of 13.6
feet at Upper Sandusky, Ohio, on April 11.
b Atlantic Slope drainage.—River stages were moderately
high in New England, stages slightly above flood stage
being recorded in the Connecticut River; in South Caro-
lina and Georgia, the stages were generally above flood
from March. Otherwise, stages were generally low.

A snow survey made on April 3-6 at 23 stations in the
Merrimack Basin above Franklin, N. H., showed an

T‘ Mississippi, Arkansas, Louisiana, Oklahomsa, Texas (except El Paso), and Western
ennessee.
7 Montana, Idaho, Washington and Oregon.
$ Wyoming, Colorado, Utah, Northern Nevada and Northern California.
% Southern California, Southern Nevade, Arizona, New Mexico, and extreme West
‘exas,

average snow depth of 16.8 inches, with an average water
content of 5.79 inches compared with a value of 4.45 inches
of water obtained from a survey of February 10-16. A
survey of 8 selected stations in the Pemigewasset River
Basin on April 14 gave an average water content of 6.06
inches, or a decrease of 1.08 inches for that basin since
the April 3—6 survey.

The entire Merrimack Basin, except the upper reaches
of the Contoocook River, was clear of snow cover before
April 1. Al river ice had disappeared from the reaches
below Franklin by March 18, which is unusually early.

A moderate rise occurred in the main river on April
8-10 but did not reach bankfull. It was produced by
rainfall on the 7th, averaging one-half inch over the basin.
The estimated run-off from snow was 1 inch. Lesser
peak stages occurred later, with flows continuing moder-
ately high into the first week of May.

Moderate rains on the 7th and 8th and run-off from
melting snow in the Upper Connecticut River resulted in
high water generally and a stage of 17.2 feet at Hartford,
Conn., on April 10. Unseasonably high temperatures
during the remainder of the month accelerated snow melt
and caused a general rise in most upper river tributaries,
cresting at South Newbury, Vt., on April 28 at a stage of



